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m m m 

5 ^m^^m 
10 

15 ;^ ^ KDNA(pDNA) ^"ibife(^fi5^f^(^ii:^^-^-f-5 :i <>r -r-it^stf 1 

71542) ^5VM±7l^°y ^^l^ Vt^'— /Vg^^ (Journal of Controlled Release 47, 
25 123, (1997)) ^aft: t bTJlV^fc#j!ifei4$^^J(c:|g-rS^^25^/£ ^HTV ^5o 
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/i^ (Proceedings of National Academy of Sciences of the USA. 93. 7305 

(1996)) . mB'f^mM(omm^?)^^\-imm(D^mmz.-D\,^x^mmmm\^^ti 

*-c^^iffTt>HTW^v\ i^m^onmMi^^-rx^i^. pDNA^i^a-e^^-ra, 

f^isboD^t-^^^mm \^fz.m^^mm^^. mm^tJim-c-m^m^ ^ibti^mt^^ 
fi^5>T'fo'5pDNA{i:^j'NP^sit. ^m^m^m\^<mfj:t>f\.x 5o 

EffiL. :iQ:>^^\^m-^\^x^mn-^'^ir^\z.m-^fz^ 

^■9- t. <t-hl ■o(7)^^^j t'\±^pf^ <fh^ o(7)#t^j^7Kt4r 5 

n — -^/Uh—^^ "p-^h--:^^ hUyNr3— V yl^ h — /b^ 7ctt-v ^^--^ h 
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25 El2tt. M^^^^TSitfeT-K^IJ {'mmi) {c:^^tL^pCAHST-l(Z)-7^« 



»j mmm) i:i-^^HSpCAHST-i»— ^^^^igc^fpisjiigm^^-fs^McKic^^^- 
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-^^ tb S pCAHST-i jac«j<z) fo s . 

HI 5 (3. !»® ^-^^-t 5 itiST-»j (^Jfe^J 2)^40 "CX-^^Lf^m. 
pCAHST-l(75— 7jk'lt3t^fF'(ffiLfc|S;P:^^-rm^^^it)(7)^^-efo5o 

3 7 -G- 4 L/c^, pCAHST-i(Z)— ^«5t<SrfP« L;'ti^;^;lr^-rS;^*l'j 

10 m^Hjo^^^-efeSo 

lasts. ='^->>^'^&-^^^-r5;^:^^v'^l^it^^^S!i^J (*Jfe0ij7) i^-^^n^ 

pCAHST- 1 (75— ^fllitf^fP^ffi^^;^ ^^-rS^j* W) (^^^t? 5 o 
T*60pCAHST-l com mSB^ Sr^-r r ^ :7 S o 
20 -CfeSo 

HI 1 3 ^ife^BJ 1 0 \z.^n^MP?<n>^/hm^(n>m^^\\L^7v^-^^'7 7-t?fos„ 

iai4tt, T ^ /^^^Wi~6itfe^^»J (IIW!l9) f^-^^nSpCAHST-l© 

25 ^^J^BtW^^-fk^SfTjt-rr^I^-e&S (^!^#iJ12) . 

HI 1 6 fi, r 7" n n y—^^^^i^-U-r % 7 ^^-g-^i" 5 it^K^^M^iJ (^-5fe0iJ 1 
1) {--^*;h.5pCAHST-l(D?^3i5g^iSH#(ci^3ttS^^{LS^^j^-ri^^:7-efe5 
^I^J 1 3 ) o 

[211 7 r^f-^^y-^^^^^xmrn^^^'T^m.^'^^n \ 2) 
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1 4) „ 

^^y7-T:h?> mmmi 5) o 
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^"^^m^s, GM-csF. iL-2#(7)i^^ v-^^-ym. ^fzj(mmmmmm^y&'^- 

^'K. A^flT2^^f>-i'/v><-CD:^j^i^ K^^;/^^i^®-efc6VP l^VP 3. ^^^\^\Xtizf 

f>^/l';^(73gD^^/^^i5'W, ^^m^'>-^ /^^(DE l*i>5VMipre-M:?'>'^>i?K, n 

/1x>i;(7:)gpl20-^-'gpl60<5' Leishmania majorCO^^^^^B.^ Zy^<^ 
20 U ToOviixKn F~cD±^^[ljifLj©(circum sporozoite protein) ^ ^^^-Ni^^ 

b^y:7"^X-sr(5D54-kd~^CS^5'>/A^K, *.#(^J[^H ^ S Streptococcus 
inutansCO®|$:SS^5'>'''-^:i^WPAc$r=i— Fi^ajt-fe^ ; ^fc. MAGE-U MAGE-3^ 
tz.mhGE^j: t^CD^m^^m-^. ^nv--^— nf, Mart-U gplOO. gp75ti^<7)mM 
#flin:iEs Pl5. MucK CEA. HPV E6. E7. ]IPR2/neu/^ t'Sr=3— F-TSit-fHl-. ?3 
25 ctt/ rimmunization with DNAJ :. Journal of Inmuno logical Methods, 176 

#, 1 994^, 145-1 52M \^m^ ^ ttT V ^ § itfe^^ <^t^^ &^tf 5 ^ .i: § 5 
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15 '^ilx.fi'Kyte, J. feDoolittele, R. F. , 1982, J.Mol.Biol. 157, 105-132{::|Hic^ tbTV ^ 

25 T;^^>^^~yp^?'=eif<7)^ttT^yi!i?cD^7^£b-f. — ^(c^:^S'f4r ^ y^t lt^ 
ffi^nsyv?^-. T/^^=^>^. t>!.^v?>'. $3j;tj«gH4, ifeSi^r 5 y ^i^^c7^ 

V^Jiy^-. T7=^>. y^:^^^v y iy;^^>', -fey^-. 

ry. n-<yy t^-a §n5o J:oT, ;*:^i3/3i>i*5ttS7' ^ y^^ t fS. ^c^tK 



5 
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irLT. $?*L< fi^Vv^ ^ V, r^^N^^v, ^Vi-^i' ^ h y r>A^ 
^v'^'. y v'^-zjs^if fj^x. ^6{;i0*L< ttT/^=¥^^. t;^^v?>'ds^if b 
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;5ST?#So M^i-S. pDNA€r 10m g/m 1 (D^^t?^^ L^clSOmM NaCl, lOnM 

5 UT$^ML:^citf5T-^^i|^f*#i-S^^i;itt. l% (w/v) j^_h(D|*?S:|o J:t>V 

pH6~pH8(Df£HT*fc «9 s J: "9 $f * L < fipH7~pH8(7>^SH-efc5o 

T/Vy^^^'. tT/V-n^'^, ^y^'y^-, ^l^Yviy{^lymM.. ^^^^^ ^ h-^>'. 
T/i^^l^m. T^r2^^-ia.xy-Ty'^T^J>^. 2) ^—7vm.. fL 

20 b9 77/^;^r:rm^lx^^ /K y 3/"^ t° u^/^o j;t/7K y U^^'^^if 5 CI ^ 

r:^7^::d-^^ttflgKj bT. DOTMA (N- [1- (2, 3 - v?::^ W /W:?t- 
^^rv') -N- h y ;>«-^/^T:x^:=^':>i>, ^u^^yr) , DOSPA (2, 3 
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-iy::tU4J'^:^^-y-N- [2- {yf^^^V-^ >':fy/U:^^-i)-^ hi ^^/V] -N, 
N--J?i^Jl^-L-yxn^<-^'r%:=^^J>^hV^/l^:tVT±T--h) > DDAB 
=^71^^;^:^^ ^ Uiy/UTl^^=-^J^yx2 % yt) ^ tm-TPS (N, N \ N", N^^-t^ 
h^P^^/V-N, N' , N", N* " --7^ >-) , DMRIE (l, 

:/t3 3: K) . N- (a- hU ^^7>T:^^::^:^r-fe^/^) Ky^V/^-D-^ 
/U'^yi' — h-^ ^ K (Biochemical Biophysical Research Communication, 
196 . 1042(1994)) ^^S^tfbtL. ^nh(7):iJ^:^^^m^W tDOPE {'y:^V':^^ 

DOGS (e^^^^ dff-yj^r 5 Ki5^ y ^ >-) ^cd y y t aiucwk 

J g^C0"^:7°^ K. /Ky y -i^i^-^-^rCO^^f^: (Proceedings of Academy Sciences 
of the USA, 89, 6094(1992)) ^M^-^iy^ifs^) T ^ J X^XJ^CD^M-^. 

15 y::>^^i^w 5 ^y Kr ^ ^'t'V Ky-^— ^;eiswe>ttSo mM'^ 

DOSPAirDOPE^ 1 : 1 -C-afj-LIPOFECTAMINE (S^f^^^. Life Technologies, Inc. , 
20 u ^^ tVK MD, USA) ^ DOTMAi:DOPE^ 1 : l^Q-^t^^) i^y —X^^ DDAB i DOPE ^ 

1:2. 5 tf^tfLIPOFECTACE iM^^W.. Life Technologies, Inc. , n 5^ ^ li" 
/KMC, USA) , TM-TPS ir DOPE ^ 1 : 1. 5 "e-^tfCELLFECTIN (^^^M, Life 
Technologies, Inc. , P >jyi^ tVKMD, USA) ^>lr^lf 5 ^1 ird5-C# 

25 ^!lx.{SDMRIEt :3 w;:^-^^— : 1 COM-^JfeT^fe-SDMRIE-C (Life 

Technologies, Inc. . >y tVP, MD, USA) ^^tf ^ .Jr "T?^ S„ fcS V itiS 

(D[*^^m^wcm'r=s>m:h^^'r^^mitvfcT^'j ^^^i-^s chems (::ni^;?.-^ 
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atf5^65^^-^(^^ff^iSili-5«^«i: L-C«. HMG-1. 2m-B-m (high 
mobility group-1, 2 mixture : III^IS^, 12, 184(1994)) ^tf -5^ .^^ ^5 

20 jt{^^^»J CD ^ L X M X. . 
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15 ]±mimi't^:)om. 

:2^^?e<5c>jtfe-F-»j«. t^mnm(Dmm. ^6^iii^^}^j5Si:, s^o^^^^fe-cs 
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t L-c-7"9>^^ KDNA (pDNA) ^m^^fz.m^^m^sxTmM-t^, 

1 ) pDNA 5 V ^ {ipDNA t mm ^ ^{^ J^Tkt^ T ^ y f5t^*5 XX^^^^t^^^ v-zVS ^ 
3) pDNAt ^ f'ttif^^^^Sr-^W-r5m:k-?rWHbi--<< -^SlC^ffiVN 

^m'r^mr&(Dmm^^m^'^xnfzm.m^a&i^^i^tim^. ^ivh^^^ ^ 

25 m-^dtb^. pDNA(Z)^7>)l?;5>miJ$ixfCo 
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^Tc^l^»J{-43V^Ttt. iS*i^-iiffll!Sitmia^HST-l (FGF4) (D^B^ (Proc. 
Natl. Acad. Sci. USA, 84, 2980-2984(1987)) ^i^fl^iiAyfc:^"^:^^ 5; K'^^ ^ — 

pCAiisT isr^tp$ji^ijcoM{^otmee-rSo mi-vmik^m.mnmMm^tiL.x 

(J. Clin. Invest. ,96:1125-2230, 1995, Oncogene, 13:9-19, 1996) , pCAHST-1 
^Sa^iP' pCAGGSCGene, 108, 193-200 (1991) ) C0CAG:7'n ^ — ^ 1 
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1 0 M g/m 1 <Z)pCAHST-I*3J:t)«l Omg/m 1 (T^i^y ^/V, T^ — ^/U 
^ ^ t- h y v^>':^egii:Sr-^^-r 5 ISOmM NaCl, lOmM Tris- 

HCl (pH7. 4)^^^^^X^'tuPMbfCo K^MLfc^H^cT) 1 m 1 ^-WX:'^mi^^-^ 
tern. MT^a-e-Bfe^^UfCo ^»J:5M*g^5ftic:j:oT, ^m'^m(Dm 
10 <5^-»i^ai^L/c:o 
^]!ife^!]2 

10m g/m 1 C0pCAHST-l*3 ir/l 0 m g /m 1 (D^Vl^ri— ix^— ^ cz — 
-^/l^h — :^. V ^ h — ^^^Sfcti-^^-^. f— 7V§r-a-W-t"6l50niM NaCl, lOmM 
15 Tris4[Cl (pH7. 4) mW^^cM^thmmi LfCo DSM l^t'mm<D 1 m 1 ^-40"C-e^J^ 

20 mMMm) 

10m g/'m 1 <?)pCAHST-l*5<i:-05l Omg/m 1 (DV/V'^ ^ :^ h y 

i^nTK^Pi^^^Wi^'SlSOniM NaCl, lOmM Tris-HCl(pH7. 4)^Wt^|i$!i LfCo I^S^ 

^jj^M 4 

3 fi g/m 1 c7)pCAHST-U 2 4 n g/m 1 CODMRIE-C (Gibco BRL|±]^, mfS^ 
?WA#jiS|3iSc53-) *3J:-0^1 Omg/m 1 CDVaL—^n— X%-^;^-f-6l50mM NaCl, 
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ISOmM NaCl, lOnM Tris-HCl (pH7. 4):^^^^:^, pCAHST-U DMRIE-C (Gibco BRU± 
10 ^>!?fe^ij6 

0. 1 w/w%T'5^n =3^— iT*^':^^^ (500mg) 0 0 jj. g/m 1 CO 

pCAHST-1^^^ (2 0 0 n\) *3j;t)^l Omg/m 1 COt/zl-ri— ^^t2 — 
:^*/c«^V^^ ^ i^m—^ h V ^M.mm (soon i ) ^m^. •^-a-^37°cicf^ 

So 

fee "9 5 0 0 g<Dr7^P=i7— ^^-^ 2 O ^ g (J^pCAHST-U 5m gO 

0. 8 6 w/w%T7^ti=i^— ^^"^'^^Ifk (2 9. 1 g) }^7K (6 0 g ) , 11 
mg/m 1 cor^l-::! — (10ml) ^Mx.U^\^f'm. 1 0 0 g/m 1 
(DpCAHST-l^lS (8 0ml) ^;!jPx.^l'^L;^Co nhntcWm^Wt^^^htzlk. 
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1 m g feyt 15 1 7 M g CDpCAHST-1, 3 0 0 /x g (T^^VP:^— ^ ^g:^;^^-^ 

5 1 

10 S^mfi^i^^iiMLfeo 

mQ^S:.i:^7\Z.mM.(D^m^V^^^. 5 0 0 m gC7)T7^P '5^>^^b^J:t/2 0 n 

g i7)pCAHST-l^-^#i-S >?^/K^^v?)|;;^C0te^!fei^^t#fCo 
»#^'J 5 

20 fe/c ^ 2 O /i g '^pCAHST-l>^^Wi~'2)#4^^t^^j^fi^#l^#7t. 

pCAHST-i^^^:l]P;t?'^v>i: irfij^^fi. ^ife^O 8 {c:fa«<7)^f^{^t^^v^, i m g 

fc«9 3 0 o M g'^r/v=i-:=^?r^^-r5^H^t'7)^!^mfig#>^#f'o 

25 ^^^Jl 

TiSu —:^mM.i^m^H L TpCAHST-l 5^fll5t ^WfE Lfro 
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y^MpDNA (CC) i^^^tb/ipDNA (OC) cD^^ V K^-a ti>-r-<T(D^-^>' KcD^li^^ 

10 — ^{±^SrS:*-r'5) ; 

:y 1 : (A. Hind III) 

> 2 : 4ffi^^jn 

V 3 : r/i^^ ^ :^m—r h y A (ns^^^y i ) 
15 I — ^ :r^=->- (MMmi) 

V'-i/ 7 : y v?;^;^^lt 
20 r ^ /g^^^Wi'5pCAHST-l^?^c7)^^^M^(^CCf;^j^^ 



^rnm m^m d 72 

^/i^^? 5 ^^m—r h y (iijfe^ii 1 ) 9 6 

v'>' (^ilfS15"iJ 1 ) 7 9 

25 T'y^^l^ {.W&mi) 8 3 

'7:^=.;i^Ty=^ly 7 3 

y («M 1 ) 8 4 

te^a 100 
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Lfco ^btbfcM*=^£>^T<?)^2*3j;rJ?|2l2 td^-To iS^^^i, ^>v=i— 
10 ^2 



*sm;!)p m^m 1 ) 7 8 

i^Vl-=3--^ (^JfeM2) 9 5 

15 v-^— iJ'P— >^ (lliiS0ij2) 9 6 

•^A-v—:^ mmm2) g 5 

^iJ' V—:^ (^5fe^(|2) 1 0 0 

/V (^SS'^!J2) 9 5 

10 0 



U'— 1 : ;<7— (;LHind III) 

V-- V 3: tJ'Vkn— (^JSI^'iJ 2 ) 
25 1^—^ 4: v^a.— ^P— ;^ (^M#^J2) 

U^ly 5 : -^/Uh— ;^ (IIJi^j2) 

I — ^ 6: h— ^ (mmm2) 

1/— 8 : fiS^a 
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*3 













7 6 


r/^^ \ '^m—^ }'^j^j>^ (mmm a ) 




10 3 






9 1 


m^m-r h v ^j^nyi^mm mmm 3 ) 




9 5 


^ m i^m^^ h y 1^ ^ziTK^Ri^ immm 3 ) 




10 2 






10 0 



HI 3 . C C fi^^fll)g;6Sf:^it ^ nti ^ — r3 ^ ^U^pCAHST-1 L , O C 
ii^Klf^nfcpCAHST-l^/l^i-o ^i- — vtm^S^fe-T'S ; 
1^— :y 1 : ^^M-^—:^— (;LHind III) 

U— V 2 : ffi^^DP (##f^J 1 ) 
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